Abstract: Ternary Condensation of aromatic aldehydes with malononitrile and 3-acetylpyridine in the presence of ammonium acetate produced 2,3'-bipyridinyl derivatives, while ternary condensation of 3-acetylpyridine, malononitrile and some nucleophilic reagents afforded the corresponding fused pyran, thiopyran and pyrimidine derivatives.
Introduction
The considrable biological activities of pyridine derivatives have stimulated enormous interest in the synthesis and chemistry of this class of compounds (1) (2) (3) (4) . In continuation of our work on the synthesis of biologically interesting molecules via multicomponent one-flask condensation (5-8), we report herein our results for the synthesis of heterocycles containing pyridine moiety through ternary condensation reactions with 3-acetylpyridine.
Results and Discussion
It has been found that stirring an ethanolic solution of benzaldehyde la, malononitrile 2 and 3-acetylpyridine 3 in a molar ratio 1:1:1 in the presence of ammonium acetate produced the bipyridinyl derivative 4a (Scheme 1). The bipyridinyl structure 4a was established on the basis of elemental and spectral data (Experimental).
Structural proof was obtained through another route of synthesis by stirring an ethanolic solution of the benzylidene 5a with 3-acetylpyridine 3 in the presence of ammonium acetate at room temperature (Scheme 1). Ln the same manner, 4-chlorobenzaldehyde lb, 4-bromobenzaldehyde lc and 3-indolecarboxaldehyde Id were submitted to the same reaction condition to afford the corresponding bipyridinyl derivatives 4b-d (Scheme 1).
The structures of 4b-d were established on the basis of elemental and spectral data 
Scheme 1
In another part of this study, we report on using 3-acetylpyridine 3 as the carbonyl reagent to be condensed with an active methylene reagent in the ternary condensation reaction. As an application, stirring an ethanolic solution of equimolar amounts of 3, 2 and 3-methyl-l-phenyl-2-pyrazolin-5-one 6a in the presence of a catalytic amount of piperidine for 3 hours at room temperature gave a solid product 7a (Scheme 2).
The structure of 7a was established on the basis of elemental and spectral data (Experimental). The IR spectrum of 7a showed absorption bands for CN and NH2 at 2200 and 3400-3200 cm' 1 , respectively. The 'H NMR spectrum of 7a showed the following signals, two singlets at 1.8 and 1.9 ppm for the pyran and pyrazole CH3, respectively; singlet at 7.2 ppm for NH 2 ; multiplet at 7.4-7.6 ppm for phenyl protons and at 7.7-7.9, 8.5 and 8.6 ppm for the pyridinyl protons. Formation of 7a was rationalized in terms of the initial condensation of 3 with 2 or 6a to afford the ylidenes 8 or 9a , respectively ; this was followed by Michael addition of 6 to 8 or of 2 to 9a to form the 
